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Background:  It is frequently advanced that microvascular dysfunction in encapsulated organs is responsible for target organ damage in obesity. 
In the heart, the earliest manifestation of this is diastolic dysfunction. However, structure and function of small arteries in relation to cardiac 
function has never been studied in this context.
Methods:  16 patients with Metabolic Syndrome were recruited and underwent both echocardiography and subcutaneous gluteal fat biopsy, 
from which small arteries were isolated and studied. The patients were obese (BMI 32.4 ± 1.2) with elevated triglycerides (142.9 ± 12.1 mg/dl) 
and fasting glucose (6 ± 0.2 mmol/l) and depressed HDL (41.6 ± 2.1 mg/dl) cholesterol. Average blood pressure was 141 ± 3mmHg. Endothelial 
function and small artery structure were studied using pressure myography.
Results:  Small subcutaneous arteries from patients showed moderate endothelial dysfunction but the final degree of relaxation did not correlate 
with any of the cardiac indices measured. Conversely, there were strong and significant correlations between small artery wall cross sectional 
area and markers of impaired myocardial relaxation and diastolic dysfunction, measured using mitral inflow patterns and tissue doppler velocity. 
Additionally, arterial wall thickness was associated with increased left atrial volume and significant associations were identified between increased 
waist circumference and left ventricular posterior wall and cavity diameter.
Conclusions:  Abnormal hypertrophic growth of the subcutaneous gluteal small artery wall correlates with measures of diastolic dysfunction in 
patients with Metabolic Syndrome. It has previously been shown that abnormal growth of the small artery wall occurs in tandem with damage to 
autoregulation, which has recently been proposed as a factor in the development of cardiac disease. Structural changes to subcutaneous small 
arteries in disease are mirrored in mesenteric, cerebral and cardiac arteries. As such, our findings lend preliminary support to current hypotheses 
implicating the microcirculation in the development of diastolic dysfunction in obesity.
